Pharmacological characterisation of the orexin receptor subtype mediating postsynaptic excitation in the rat dorsal raphe nucleus.
Electrophysiological recordings from dorsal raphe nucleus (DRN) neurones in rat brain slices have revealed that the orexins can cause direct and reversible depolarisation of the postsynaptic membrane. Whilst it is known that the membrane depolarisation produced by orexin-A can dramatically increase the firing rate of DRN neurones, quantitative pharmacological analysis that determines the receptor subtype mediating the orexinergic response has not yet been performed. Here, we demonstrate that the rank order of potencies of orexin receptor agonists to excite serotonergic DRN neurones is orexin-A = orexin-B > SB-668875-DM. In contrast, the rank order of potency of these agonists to excite noradrenergic locus coreleus (LC) neurones is orexin-A > orexin-B > SB-668875-DM. We show further that the orexin receptor antagonist, SB-334867-A, inhibits the effects of orexin-A in the LC and DRN with pKB values of 6.93 and 5.84, respectively, values similar to those calculated for human OX1 (7.27) and OX2 (5.60) receptors expressed in CHO cells. These data suggest a differential role for OX1 and OX2 receptors in stimulating distinct populations of monoaminergic neurones in the rat CNS with OX2 receptors exhibiting a more pronounced functional significance in serotonergic neurones and OX1 in noradrenergic neurones.